Increased expression of vascular endothelial growth factor attenuates contusion necrosis without influencing contusion edema after traumatic brain injury in rats.
To clarify the role of vascular endothelial growth factor (VEGF) in the formation of contusion edema and necrosis after traumatic brain injury, we examined the time course of changes in the VEGF expression (enzyme-linked immunosorbent assay), cerebrovascular permeability (extravasation of Evans blue), and water content (dry-wet weight method) of the contused brain tissue in a cortical impact injury model using rats. In addition, we tested the effects of administration of bevacizumab (VEGF monoclonal antibody) on changes in the cerebrovascular permeability and water content of the contused brain tissue, as well as the neurological deficits (rota rod test) and volume of contusion necrosis. Increased VEGF expression was maximal at 72 h after injury (p<0.003). Increases in cerebrovascular permeability and water content, however, became maximal within 24 h (p<0.001) after injury (p<0.01), respectively. Administration of bevacizumab did not influence these changes in cerebrovascular permeability and water content, but led to a significant rise in the neurological deficits at 72 h-14 days (p<0.05 or 0.01) and the volume of contusion necrosis at 21 days (p<0.001) after injury. These findings suggest that increased expression of VEGF after injury does not contribute to the formation of contusion edema, but attenuates the formation of contusion necrosis. This is probably because of an increased angiogenesis and improved microcirculation in the areas surrounding the core of contusion.